PROPERTIES OF TRANSPARENT CRYSTALS    3"
the direction  cosines  of the radius vector of the ovaloid be fy» ^2» VV    ^lc equation of the ovaloid is then
rt, />, and f being its principal axes. In order to obtain the velocity of propagation of a wave front, pass a plane through the centre of the ovaloid parallel to the wave front, and determine the largest and the smallest radii vectores p, and />2 of the oval section thus obtained. These are equal to the velocities of the two waves, and the directions of p, and pa are the directions of vibration in the waves, the directions /.», and ps corresponding to the velocities pt and pa respectively.
In order to prove that this construction is correct, account must be taken of the fact that Wt, $a, x1^ must also satisfy both of the conditions
i *= xV^xV-fxV ......   (30
The last equation is an expression of the fact that the oval section is perpendicular to the wave normal. In order to determine those directions $t , il)a, \S3 for which p has a maximum or a minimum value, x^j, $a, f)3 may, in accordance with the rules of differential calculus, be regarded as independent variables provided equations (31) and (32) be multiplied by the indeterminate Lagrangian factors <rt urnl fra, and added to equation (30). By setting the separate differential coefficients of p3 with respect to $lf $a, v% equal to zero, there results
o = 2«»       flr,t
o= 2(^4.0-^ + ««•,,   I  .    .    .    .    (33)
0 = 2(r» + o"t)x% + /tra.    5
If these equations be multiplied by x^ , x9a, and W3 respectively and added, then, in consideration of (31) and (32),o the fundamental equations, the intensity of the advancing magnetic wave is always the same as the intensity of the advancing electric wave.
